A bacterial strain, PY2 T , capable of oxidizing carbon monoxide, was isolated from a soil sample collected from a roadside at Yonsei University, Seoul, Korea. On the basis of 16S rRNA gene sequence analysis, strain PY2
aerolatus were 20.0 %, 22.9 %, 35.9 % and 64.5 %, respectively. Based on the combined evidence from the phylogenetic analyses, chemotaxonomic data and DNA-DNA hybridization experiments, it is proposed that strain PY2
T represents a novel species for which the name The genus Terrabacter, with the type species Terrabacter tumescens, was first proposed by Collins et al. (1989) by the transfer of Pimelobacter tumescens to distinguish this species from Pimelobacter simplex and Pimelobacter jensenii based on its 16S rRNA sequence and chemotaxonomic distinctiveness, including fatty acid and polar lipid composition. At the time of writing, the genus comprised four species with validly published names (Collins et al., 1989; Lee et al., 2008; Montero-Barrientos et al., 2005; Weon et al., 2007) . T. tumescens and Terrabacter terrae were isolated from soil (Jensen, 1934; Montero-Barrientos et al., 2005) and Terrabacter aerolatus and Terrabacter lapilli were isolated from an air sample and stone, respectively Weon et al., 2007) . The genus Terrabacter is chemotaxonomically characterized as having MK-8(H 4 ) as the major menaquinone, iso-C 15 : 0 as the predominant fatty acid, a polar lipid profile including diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylinositol and unidentified phosphoglycolipid (T. lapilli also has a phosphatidylglycerol), and a DNA G+C content of 69.8-72.6 %.
Carbon monoxide (CO) is one of the most common air pollutants and is highly toxic to humans and animals. Most of the CO generated by natural and man-made sources is removed by several biological and non-biological mechanisms, resulting in a relatively constant concentration of CO (0.03-0.90 p.p.m) in the atmosphere (Kim & Hegeman, 1983) . It has been reported that several micro-organisms such as carboxydobacteria, homoacetogenic bacteria, phototrophic bacteria, methanotrophic bacteria and methanogenic bacteria play a role in the removal of CO (Kim & Hegeman, 1983) . Carboxydobacteria are a group of aerobic bacteria that are able to grow chemolithotrophically with CO as a sole source of carbon and energy (Kim & Hegeman, 1983) . Most of the carboxydobacteria studied to date grow on high concentrations of CO (300 000 p.p.m.), a level which is not present in the natural environment. Only a few recognized species, such as Pseudonocardia carboxydivorans (Park et al., 2008) and Tsukamurella carboxydivorans (Park et al., 2009) , are able to grow at low concentrations of CO (400 p.p.m).
Strain PY2
T was isolated from a subsurface soil sample (10 cm depth) taken from a roadside at Yonsei University, Seoul, Korea. Bacteria capable of growing with CO as a sole source of carbon and energy were enriched by cultivation with 400 p.p.m CO and isolated by a method previously described by Park et al. (2008) . Strain PY2 T grew in a mineral medium (Kim & Hegeman, 1981) under a low concentration of CO (400 p.p.m CO in air), but did not grow at a high CO concentrations (300 000 p.p.m.). The CO dehydrogenase (CO-DH) activity in strain PY2
T was assayed photometrically by measuring the CO-dependent reduction of 2-(4-indophenyl)-3-(4-nitrophenyl)-2H-tetrazolium chloride (INT, e 496 517.981 mM 21 cm
21
) (Kraut et al., 1989) . Crude extracts prepared from strain PY2 T grown under 400 p.p.m. CO in air exhibited CO-DH activity [2.6 nmol min 21 (mg protein) 21 INT reduced]. CO-DH activity in strain PY2
T was also confirmed by activity staining following the method described by Kim & Hegeman (1981) (data not shown). After isolation, strain PY2
T was cultivated in R2A medium (Reasoner & Geldreich, 1979) at 30 u C. T. aerolatus 5516J-36 T , T. lapilli LR-26 T , T. terrae PPLB T and T. tumescens NCIB 8914
T were used as reference strains and grown in R2A medium at 30 u C.
Total genomic DNA from strain PY2 T was isolated by using the CTAB method as described by Ausubel et al. (1995) . The 16S rRNA gene was amplified using primers 27F (59-AGAGTTTGATCMTGGCTCAG-39) and 1525R (59-AAG-GAGGTGWTCCARCC-39) as described by Lane (1991) . Phylogenetic analysis was performed by using the MEGA program, version 3.1 (Kumar et al., 2004) , after multiple alignment of the sequences by the CLUSTAL_X program (Thompson et al., 1997) . 16S rRNA gene analysis showed that strain PY2
T was related to members of the genus Terrabacter (Fig. 1) . Sequence similarity calculations after neighbour-joining analysis (Saitou & Nei, 1987) by using bootstrap values based on 1000 replicates indicated that the closest relative of strain PY2 T was T. lapilli LR-26 T (GenBank accession no. AM690744; 99.1 %) (Fig. 1) .
DNA-DNA hybridization experiments were performed between strain PY2 T and T. lapilli LR-26 T , T. tumescens NCIB 8914 T , T. terrae PPLB T and T. aerolatus 5516J-36 T using the method described by Nicholas et al. (2002) . Strain PY2 T was found to exhibit a low level of DNA-DNA relatedness with its phylogenetic neighbours T. lapilli, T. tumescens, T. terrae and T. aerolatus (20.0 %, 22.9 %, 35.9 % and 64.5 %, respectively; values are means of three hybridizations; SD, 4.0 %, 1.9 %, 6.9 % and 10.1 %, respectively).
Whole-cell fatty acid methyl ester analysis and menaquinone composition analysis were performed by the Korean Culture Center of Microorganisms (KCCM, Seoul, Korea) according to Sasser (1990) and Wu et al. (1989) , respectively. The diaminopimelic acid composition and polar lipid profile of strain PY2
T were determined according to Staneck & Roberts (1974) and Minnikin et al. (1984) , respectively, by MicroID (Daejeon, Korea) (see Supplementary Fig. S1 in IJSEM Online). The most abundant fatty acid found in PY2
T was iso-C 15 : 0 (40.7 %). Analysis of the fatty acid profiles also revealed the presence of a small amounts of anteiso-C 15 : 0 (8.8 %), C 17 : 1 v8c (8.2 %), iso-C 16 : 0 (6.9 %), iso-C 14 : 0 (6.5 %), iso-C 16 : 1 H (3.4 %), C 15 : 0 (2.5 %), anteiso-C 17 : 0 (2.4 %), summed feature 3 (C 16 : 1 v7c and/or iso-C 15 : 0 2-OH; 2.4 %), iso-C 17 : 1 v9c (2.3 %), C 17 : 0 (2.1 %), C 18 : 1 v9c (2.0 %), C 18 : 1 v6c (1.9 %), C 15 : 1 v6c (1.8 %), anteiso-C 17 : 1 v9c (1.6 %), Fig. 1 . Phylogenetic tree based on 16S rRNA gene sequences displaying relationships between strain PY2
T and representative strains of species of the genus Terrabacter. The tree was constructed by the neighbour-joining method (Saitou & Nei, 1987) based on a comparison of 1402 unambiguous nucleotide positions. Numbers at the branching points are percentages of occurrence in 1000 bootstrapped trees. Bootstrap values ,60 % are not indicated. Filled circles indicate that the corresponding branches were also recovered in both the maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971) 
*API ZYM data from Lee et al. (2008) . DAPI ZYM data from Weon et al. (2007) .
and unknown amino-containing phosphoglycolipids. Mycolic acids were absent.
The DNA base composition (G+C mol%) was determined according to Mesbah et al. (1989) by the KCCM. The DNA G+C content of strain PY2 T was 75.6 mol%, which was slightly higher than those already reported for other members of the genus Terrabacter (69.8-72.6 mol%; Lee et al., 2008) .
Cell morphology was examined by phase-contrast microscopy (AFX-II; Nikon). Motility was examined on solid R2A medium containing 0.4 % (w/v) agar. Growth temperatures were tested on solid R2A medium at 10, 15, 30, 35 and 40 u C. Tolerance to salt and pH was examined on solid and in liquid R2A media with NaCl concentrations from 0 to 7.0 % (w/v) and pH 4 to 12, respectively. Gram staining, activities of catalase, oxidase and urease, and hydrolysis of casein, DNA, gelatin and starch were examined by the methods of Smibert & Krieg (1981) . Other physiological characterizations were performed using the API 20NE and API ZYM systems (bioMérieux). Strain PY2
T was rod-shaped, aerobic, Gram-positive and nonmotile. On R2A medium, the round-shaped colonies of strain PY2
T were up to 4 mm in diameter with entire edges after 5 days. The detailed physiological properties of strain PY2
T are provided in the species description. Some characteristic properties of the new isolate and features that distinguish strain PY2
T from other members of the genus Terrabacter are presented in Table 1 . Based on the combined evidence from phylogenetic analyses, chemotaxonomic data and DNA-DNA hybridization experiments, it is proposed that strain PY2
T represents a novel species for which the name Terrabacter carboxydivorans sp. nov. is proposed.
Description of Terrabacter carboxydivorans sp. nov.
Terrabacter carboxydivorans (car.bo.xy9di.vo9rans. N.L. neut. n. carboxydum carbon monoxide; L. part. adj. vorans devouring, digesting; N.L. part. adj. carboxydivorans digesting carbon monoxide).
Aerobic, Gram-positive, non-motile rod. Growth is observed at 15-40 u C. Grows optimally at 30 u C and tolerates up to 5 % (w/v) NaCl. Growth occurs at pH 4-12. Positive for catalase, but negative for oxidase. N-acetylglucosamine, adipate, L-arabinose, caproate, citrate, gluconate, D-glucose, malate, maltose, D-mannitol and D-mannose are utilized as sole energy and carbon sources. Casein, DNA, gelatin, Tween 80, testosterone and xanthine are hydrolysed. Other physiological and biochemical characteristics are shown in Table 1 . The predominant fatty acid is iso-C 15 : 0 . MK-8(H 4 ) is the major menaquinone and LLdiaminopimelic acid is present in the cell wall. The major polar lipids detected in the type strain are diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylglycerol, phosphatidylinositol and unknown amino-containing phosphoglycolipids.
The type strain, PY2
T (5KCCM 42922 T 5JCM 16259 T ), was isolated from soil collected from a roadside at Yonsei University, Seoul, Korea. The DNA G+C content of the type strain is 75.6 mol%.
